Abstract. At present, the tidal correction model described in the IERS 2003 Conventions should be applied in the processing of permanent networks: in brief, the model involves the computation of a first order tidal correction plus some corrective terms, as functions of space and time. In the BERNESE software, one of the main scientific softwares for GPS network processing, the IERS tidal model is implemented; in July 2004, a bug in the tidal correction routine was identified by one of the paper authors and corrected by the BERNESE staff: the error concerned a second order term, related to the semidiurnal tidal signal.
Introduction
It is well known that every celestial body exerts a gravitational attraction on the points of the Earth; a gravitational potential is usually related to the attraction. Attraction and potential are functions of the distance between the body and the point: so, they vary both inside the Earth and on its surface.
The tidal attraction of a celestial body B in a point P of the Earth is defined as the difference of the B gravitational attraction between the point itself and the Earth mass center (EMC). According to (Vanicek, 1980, Fig. 1 In the time domain the tidal attraction shows typical bands centered on infinite, monthly, diurnal and semidiurnal periods.
Tidal attractions cause periodic deformations of the Earth's shape; obviously, in the analysis of time series of geodetic observations (VLBI, SLR, GPS, …) finalized to the estimation of positions and long term displacements on the Earth's surface, the tidal deformation on each single epoch position estimate needs to be removed: in other terms, an accurate model of tidal deformations has to be available to process raw geodetic observations. The response of the Earth's shape to the tidal attraction depends on Love and Shida numbers. They express the actual displacement in a point as the ratio between the response of an ideally rigid and an ideally fluid Earth. The Love number is related to the radial (vertical) displacement in the point, while The Shida number is related to the tangential (horizontal) displacements. Due to the Earth's anelasticity, both Love and Shida numbers are complex functions both of the point position and of the tidal signal frequency.
In the last decades a lot of effort has been invested to properly model the tidal deformation: among the others, we mention the works of (Wahr, 1982 , Mathews et al., 1995 .
At present, the suggested formula for the tidal effects modeling on the Earth's surface is described in IERS conventions 2003 (McCarthy and Petit, 2004) . Without entering into the details, the numerical tidal modeling is performed in four steps: 0. zero order estimate, taking into account the latitude dependences of Love and Shida numbers; 1. corrections for out of phase dependences of Love and Shida numbers on the diurnal and semidiurnal frequencies of the tidal signal; 2. final corrections for the Love number dependences on the diurnal and long period frequencies; 3. computation of the permanent tide (not applied for conventionally tide free coordinates) and the polar motion tidal effects. Several numerical routines have been implemented according to the IERS conventions: among them, the FORTRAN routine of Veronique Dehant is freely available on the website ftp://omaftp.oma.be/dist/astro/dehant/IERS; in the next months, a C translation of the Dehant routine will be freely available on the website http://geomatica.como.polimi.it.
The moon-sun induced Earth's tide can reach values up to some decimeters; its time series show the same frequency bands of the tidal attraction. As an example, in Fig. 2 the tidal effects for the Matera IGS GPS permanent station are shown; in Table 1 the relevant statistics are summarized. 
The Tidal Modeling in GPS Data Adjustment
In the following we will shortly summarize the tidal effect, and the way to model it, on GPS observations, either code or phase. To do that, we'll consider only the distance term in the GPS observation equation, disregarding the atmospheric delays, clock errors, internal delays and integer
